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(54) Automatic call distribution and training system 



(57) A system for providing automatic call distribu- 
tion and training is provided. This system includes 
agents capable of answering incoming telephone calls. 
In the preferred embodiment, a queue handler proc- 
esses the incoming telephone calls to an automatic cad 
distribution system. A monitoring means, such as a 
server, is used to monitor the queue. It can also monitor 



agent activities. A contacting means, such as a compu- 
ter, is used for connecting the agents to the incoming 
calls. The contacting means also provides training to 
the agent. Thus, the agents are automatically provided 
with training based on the queue activity. 
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Description 

Tec hnical Field 

[0001] This invention relates to integrating an auto- 
matic call distribution system and a training system, and 
more particularly to skills based routing in an automated 
call distribution system integrated with a training sys- 
tem. 

BACKGROUND OF THE INVENTION 

[0002] Automatic call distribution (ACD) systems are 
used by large businesses to accept incoming calls and 
to route such calls to agents for communicating with a 
calling customer. A typical example of an ACD is the 
system used by airlines to accept calls requesting reser- 
vations and tickets. The agents are grouped into teams 
and any call of a particular type from a particular area of 
the country is routed to one of these teams by a routing 
scheme that is sufficiently flexible to select alternate 
teams according to the time of day, day of week, and 
amount of traffic to the preferred team. The use of agent 
teams permits an efficient utilization of agents; queues 
for agent teams allows the agent teams to be used 
close to capacity. ACD systems take measurements to 
keep track of the performance of individual agents and 
to keep track of the level of traffic load, so a supervisor 
can add or subtract agents or prepare to order addi- 
tional agent positions. 

[0003] Call center communication systems are con- 
stantly evolving to meet the changing needs of callers 
along with the businesses and institutions they are call- 
ing. Several years ago, private branch exchange, auto- 
matic call distribution (PBX/ACD) systems began to 
incorporate customer programmable skills-based rout- 
ing algorithms to improve call distribution among agents 
with unique skill sets. The ability to match each caller's 
unique requirements with an agent possessing the nec- 
essary skill set to efficiently handle the call was a major 
improvement over the general purpose agent environ- 
ment of years past. For example, the ROLM 9751 
Release 9006 ACD includes skills-based routing and 
agent-matching capabilities as part of its FlexRouting 
call distribution process. This system was one of the 
first call center routing programs that focused on match- 
ing callers and agents, instead of assigning calls to 
splits or groups. The ROLM 971 Release 9006 ACD is a 
product currently sold by Siemens Business Communi- 
cation Systems, Inc. In some cases, some of the func- 
tions are also performed by attached servers. 
[0004] Siemens Business Communication Systems, 
Inc. also commercially sells a ResumeRouting system, 
which provides five main functions for the call center 
operations. First, it collects caller information through 
combinations of automatic number identification (ANI), 
dialed number identification service (DNIS), voice mail 
call processing, interactive voice response (IVR), 



prompted inputs, and/or customer databases. Second, 
the ResumeRouting system assigns a skill resume to 
each call center agent that defines the agent's skill set, 
skill levels and call handling preferences. Third, it 
5 matches each callers transaction requirements to agent 
resumes based on skill only, skill/preference, preference 
only, or preference/skill routing algorithms. Fourth, it 
empowers call center agents and supervisors via an 
optional application (e.g., an MS-Windows program) to 
10 monitor, reserve or assign specific calls in a queue. 
Finally, it enables call center systems administration 
and reporting through a graphical user interface (GUI). 
This GUI could be, for example, an OS/2 Notebook. 
[0005] There are many patents which discuss tele- 
15 communication networks and/or ACD systems. For 
example, U.S. Patent No. 5,533,115 to Hollenbach dis- 
closes a network based telephone system which pro- 
vides coordination of voice and data delivery. In this 
reference, the system processes a phone call from a 
20 caller in a telephone network. The telephone network 
includes a plurality of switches and an intelligent periph- 
eral for interfacing the plurality of switches to a service 
control point. The intelligent peripheral then requests 
that the service control point perform a call processing 
25 request. The phone call is then processed according to 
the call processing request, and the phone call is routed 
to a selected telephone based on information received 
from one or more external systems. The received infor- 
mation is also routed to the selected telephone. Accord- 
so ing to the reference, this provides greater accessibility 
to information from external systems by a system for 
processing telephone calls. This also augments the 
existing process of directing calls to service agents and 
routes a caller to the appropriate agent based on infer- 
as mation about the caller. Finally, the call is routed to the 
appropriate agent while routing data associated with the 
call is sent to a display terminal of the same agent. 
[0006] U.S. Patent No. 5,633,924 to Kaish discloses a 
telecommunication network with an integrated network- 
40 wide ACD system. In this reference, an intelligent node 
in the system can access an agent queue that stores 
data. This data indicates the availability of agent com- 
munication terminals to handle the call in a call queue, 
which stores data concerning calls waiting for ACD 
45 service. A database stores processing instructions for 
the handling of incoming calls based on data contained 
in the agent and call queues, and in the subscriber 
specified instructions. The control node is coupled to 
the agent queue, and the call queue determines the 
so availability of an agent communication terminal to 
accept a call being held based on data stored in the 
agent queue. The node then selects the call to be 
routed to an available agent communication terminal 
based on the call-waiting data in the call queue and the 
55 subscriber handling instructions. The node then sends 
routing instructions to the switch, and call-waiting time is 
minimized by efficiently matching individual agent com- 
munication terminals with calls awaiting ACD service. 
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[0007] U.S. Patent No. 5,703,943 to Otto provides for 
the completion of calls to a preferred agent in an ACD 
system. In this reference, callers to an ACD system are 
frequently assigned to a preferred agent for handling 
their transactions. When these callers call the basic tel- 5 
ephone number of the ACD system, they are identified 
and routed preferably, to the preferred agent if that 
agent is logged on. Callers can normally be served by 
the same agent while still having the advantage of hav- 
ing their calls queued to any available agent of the ACD 10 
system if the preferred agent for handling a caller or 
handling a transaction is not available. 
[0008] What is needed is simplification of the manage- 
ment and training of ACD agents in a skill-based routing 
system. It is difficult to predict the calling patterns that 
surround new announcements, product introductions, 
and the like. For example, one cannot predict how many 
internationally trained agents an airline will need to han- 
dle the calls generated by a fare war on flights to Lon- 
don. A dynamic solution is needed to provide the most 
efficient use of available resources. In the above 
described systems, training delivery and call routing are 
two separate, disconnected functions. A supervisor 
might notice that certain queues are growing unaccept- 
ably long and, in order to compensate, could manually 
schedule training classes for more employees to learn a 
desired skill. After the completion of the training, the 
administrator could manually update the skills of the 
agents in a skills database. What is needed is an auto- 
mated solution for addressing the problem of not having 
enough trained agents for a particular type of call. It is 
desirable to have both an interactive system that moni- 
tors the queue and delivers training automatically, to 
ensure a balance of trained agents readily available to 
meet the demands of the incoming calls. It is also desir- 
able to avoid manual intervention and take advantage of 
worker idle time. 

SUMMARY OF THE INVENTION 

[0009] In the present invention, a system for providing 
automatic call distribution and training is provided. This 
system includes agents capable of answering incoming 
telephone calls. In the preferred embodiment, a queue 
handler processes the incoming telephone calls to an 
automatic call distribution system. A monitoring means, 
such as a server, is used to monitor the queue. It can 
also monitor agent activities. A contacting means, such 
as a telephone or a computer, is used for connecting the 
agents to the incoming calls. It also provides training to 
the agent. Thus, the agents are automatically provided 
with training based on the queue activity. 
[0010] The present invention also provides a method 
for providing automatic call distribution and training. In 
this method, the agents in an automatic call distribution 
system are provided with training, and their skills 
resumes are updated. The queues containing the 
incoming telephone calls to the automatic call distribu- 



tion system are managed, and the training is then deliv- 
ered to the agents in accordance with the managing of 
the queues. 

[001 1] The present invention provides training content 
to agents in their idle time. Optimally, this training, for 
example, internet style training, matches the statistical 
demands and needs of the business. When the training 
is complete, the system automatically updates the skills 
resumes for the agents who completed the training in 
real time. Thus, the present invention dynamically deliv- 
ers training as needed to agents in skills-based routing 
queues, and it dynamically updates the skills database 
as the ACD agent completes the training. 



[0012] 

Fig. 1 is an example of basic configuration call flow 
in an ACD system of the present invention; 
Fig. 2 is an example of a basic configuration call 
flow with voice mail call processing for an ACD sys- 
tem of the present invention; 
Fig. 3 is an example of a voice enabled configura- 
tion call flow in an ACD system of the present inven- 
tion; 

Fig. 4 is a process flow chart for a first embodiment 
of the present invention; 

Fig. 5 is a process flow chart for a second embodi- 
ment of the present invention; and 
Fig. 6 is a process flow chart for a third embodiment 
of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0013] Fig. 1 is an example of basic configuration call 
flow in an ACD system of the present invention. Compu- 
terized branch exchange (CBX) 10 contains ACD queue 
20. A CBX is a brand of PBX, but any PBX or central 
office can be substituted. When a call is received by 
CBX 10, it is placed in ACD queue 20. CBX 10 is also 
coupled to link and resume routing server 30, agent's 
telephone 40 and agent's computer 50. In this embodi- 
ment of the present invention, server 30 matches the 
received and enqueued calls to available agents in the 
ACD. Server 30 then forwards the agent assignment to 
CBX 10. CBX 10 then redirects the telephone call to 
agent telephone 40. Associated data, for example, train- 
ing data, may also be routed to agent's computer 50. 
With the present invention, server 30 monitors the 
incoming calls, the current status of agent training and 
the agent idle time. Based on this information, training 
requests are sent from server 30 to CBX 10 such that 
desired training is pushed to agent computer 50 during 
agent idle time. For example, if server 30 determines 
that more agents familiar with flights to London are 
needed based on the types of questions received on 
incoming telephone calls, then training related to Lon- 
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don flights is automatically pushed, internet-style to the 
idle agents. 

[0014] The agents can then indicate completion of the 
training via telephone 40 or computer 50. This informa- 
tion is transferred back to server 30, and the related 
skills based resume updates are automatically stored. 
In an alternative embodiment, after a section of training 
is pushed to an agent, the agent's skills based resume 
is automatically updated. In this embodiment, the agent 
does not acknowledge completion of a section of train- 
ing. The system monitors the training such that comple- 
tion of the training is automatically noted. In yet another 
embodiment, exams can be used to confirm completion 
of training. For example, on-line qualification tests can 
be administered to agents. 

[0015] Fig. 2 is an example of a basic configuration 
call flow with voice mail call processing for an ACD sys- 
tem of the present invention. Fig. 2 is substantially the 
same as Fig. 1 except that a voice mail system is used 
for call processing. This voice mail system can be 
stored in, for example, computer 80 which is coupled to 
ACD queue 20. In this embodiment, the voice mail in 
computer 80 gathers the call requirements and then 
transfers the call to ACD queue 20. Additionally, the 
voice mail system can be used to provide call back 
requests in the present invention. For example, a caller 
can be given the option of waiting for an agent, or leav- 
ing a detailed voice mail message with a call back 
request. The estimated waiting time can also be pro- 
vided to the caller. The caller may prefer to leave a voice 
mail message if the average wait time is long, for exam- 
ple, 10 minutes. If the caller leaves a message, an agent 
later listens to this message and provides the call back. 
If the agent cannot answer the question in the voice mail 
message, then the agent can either request training on 
the subject or transfer the voice mail message to 
another agent for handling. 

[0016] Fig. 3 is an example of a voice enabled config- 
uration call flow in an ACD system of the present inven- 
tion. Fig. 3 is also substantially similar to Fig. 1 . In this 
embodiment, voice enabled configuration call flow is 
provided with interactive voice response unit (IVR) 100. 
Calls are received by ACD queue 20 and then trans- 
ferred to IVR 100. IVR 100 then communicates with 
server 30 by sending information related to the 
enqueued calls along with receiving information related 
to agent assignment and training. The agent assign- 
ment calls are then routed to agent telephone 40 along 
with the related data, which is sent to agent computer 
50. The desired training information is then later sent 
from IVR 100 to agent computer 50 during the agent 
idle time. As described above, when the training is com- 
plete, the agent's resume is automatically updated. 
[0017] The IVR 1 00 can also be used to provide addi- 
tional features to the present invention. For example, if a 
caller has a touch tone keypad on their telephone, they 
can interact with IVR 100 to make specific requests, 
such as receiving a general, pre-recorded statement 



providing information about a new medical benefit fea- 
ture. The caller can also use their touch tone keypad to 
indicate they want specific information from an agent. 
An agent available for responding to the call can then 

5 determine if they are qualified to provide the requested 
information before taking the call. If they are not quali- 
fied, they can either transfer the call to another agent or 
they can put the call on hold, for example, for 20 sec- 
onds, while receiving training on the requested subject 

10 matter. In the preferred embodiment, this training uti- 
lizes Internet push technology while the caller is on 
hold. With Internet push technology, the agent can 
request additional information related to the subject 
matter of the training. For example, when a caller is on 

15 hold and the agent is receiving training, the Internet 
push technology can provide the agent with a button 
stating, for example, "For more information on our new 
medical benefits feature, press here." 
[0018] A skills-based routing system optimally has a 

20 significant number of agents in a queue. Preferably, at 
least fifty agents are available to handle the telephone 
calls in the queue. For example purposes, an ACD sys- 
tem for a benefits center will be described. In this exam- 
ple, fifty agents are available for answering telephone 

25 calls in the queue. These telephone calls may be 
related to, for example, medical benefits, dental bene- 
fits, life and accidental insurance, retirement plans and 
401 K plans. The agents in this example are trained such 
that at least fifteen have skills for each of the five cate- 

30 gories listed in the previous sentence. There is usually 
overlap where some agents are able to handle calls 
from more than one area. On October 1 , an open enroll- 
ment package is mailed to all the employees of the com- 
pany in this example. This enrollment package includes 

35 some significant changes to the medical benefits. In 
response, the ACD system is flooded with forty-five calls 
and thirty of the people calling are put on hold. Thirty- 
five of the agents in our example are not trained in med- 
ical benefits and therefore are idle. In the preferred 

40 embodiment of the present invention, the available 
agents are categorized into agent groups, and the agent 
groups are subdivided based on the training levels of 
the agents and on the size of the queue. 
[0019] Fig. 4 is a process flow chart for a first embod- 

45 iment of the present invention. Using the above exam- 
ple, the present system monitors any build up of 
telephone calls in the queue at step 200. As set forth 
above, the queue is preferably located in a PBX. At step 
202, the system determines which skills are needed 

so based on the skills of the available agents and on the 
types of calls in the queue. In the present example, the 
medical benefits queue is growing out of proportion to 
the other queues. Thus, the system concludes that 
additional medical benefits skills are needed for the idle 

55 agents. At step 204, the system polls the skills-based 
routing system for a list of idle agents that do not have 
the desired medical benefits skills. At step 206, the 
training system begins to push training content to the 
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agents over, for example, a local area network. In the 
preferred embodiment, this pushing of training is done 
Internet-style. 

[0020] At step 208, the training system checks to see 
if the agent has completed the training. If the training s 
has not been completed, the system waits at step 210 
before checking again. If the training is complete, then 
the agent's skills resume is updated at step 212. At step 
214, the system checks if the agent is available for more 
training. If there is a call in the queue that the agent can 1 o 
address, the agent takes the call and the system waits 
at 216 before checking to see if the agent is available 
again. The amount of time the system waits can be, for 
example, 5 minutes. Preferably, this wait time can be 
manually changed. If the agent is available for more 15 
training, the system pushes more training to the agent 
at step 218. Thus, as the agents complete more train- 
ing, they advance in the program and their skills on their 
resumes are again updated automatically at step 220. 
[0021] All of the training does not need to be com- 20 
pleted sequentially. For example, someone trained in 
401 K matters could take a few calls, then take a few 
minutes for training, etc. Agents serving the other skill 
areas can be removed from their queues temporarily, so 
they can receive more training. Thus, all idle time can be 25 
filled with training for the most needed skills. As more 
training is completed, the agent's skills resume 
becomes more versatile such that the ACD system has 
more flexibility in handling telephone calls. At step 222, 
the training system works in tandem with the skills- 30 
based routing system to redefine the queues and agent 
groups. For example, if a large amount of calls are 
related to a change in a co-payment requirement, the 
system could first train everyone in the medical benefits 
queue, and later train the rest of the agents. When a 35 
queue is overloaded, the system can switch the calls in 
this skill area to lesser trained people because most 
questions are likely to be about the new change. If the 
question is more advanced, these lesser trained agents 
can transfer the call to a more highly trained medical 40 
benefits queue for further handling. 
[0022] Fig. 5 is a process flow chart for a second 
embodiment of the present invention. In this embodi- 
ment, the system receives a skill update request at step 
300. This request can be generated automatically by 45 
the system as a result of its own monitoring, or it can be 
received externally from a user of the system. At step 
302, the system monitors the agents. At step 304, the 
system checks if an agent is idle and available for train- 
ing. If the agent is not available, the system waits at step so 
306 before polling again. If an agent is available, training 
is pushed to the agent at step 308. When the training is 
complete, the skills resume for that agent is updated at 
step 310. 

[0023] Fig. 6 is a process flow chart for a third em bod- 55 
iment of the present invention. In this embodiment, an 
idle agent is found at step 400. Desired training is auto- 
matically pushed to this idle agent at step 402. At step 



404, the system monitors the queues to determine if the 
idle agent is needed for answering telephone calls. If the 
queue becomes very full, for example, contains thirty 
calls, then the idle agent's training is postponed in 
response to this queue activity at step 406. In the pre- 
ferred embodiment, the number of calls in the queue 
required to postpone training is manually set by a sys- 
tem user. The system then checks if the number of calls 
waiting in the queue has been reduced to, for example, 
ten calls at step 408. Again, this number of calls is pref- 
erably set manually by a user. If the number of calls has 
not been reduced enough, the system waits at step 410, 
and then later checks again. If the queue has been 
reduced enough, the system moves to step 412. At this 
step, the system checks if the agent whose training was 
postponed is idle. If the agent is not idle, the system 
waits at step 414 and checks again later. If the agent is 
idle, the process moves to step 416. At this step, the 
remainder of the training is pushed to the agent. After 
the training is complete, the agent's resume for skills is 
updated at step 418. 

[0024] Training during idle time is straightforward. The 
training becomes more complex when there are calls 
waiting for agents in the queue. Like the above 
described embodiment, thresholds can be set to deter- 
mine which activities take precedence. For example, if 
the wait time in queue 1 is consistently longer than 
queue 5, the system will take agents from queue 5 and 
train them so that they can answer calls from queue 1 . 
These thresholds have been used in the past in call 
routing system. In these known systems, thresholds 
determine when a call is routed over a long distance line 
to another center. While thresholds can be set in the 
present invention, they are modifiable by the system 
user. Therefore, the system user decides which custom- 
ers will be inconvenienced and which will be prioritized 
over others. 

[0025] The present invention fills the need for contin- 
ually improving employee skills while meeting the other 
needs of the ACD. By dynamically improving the skills of 
the agents, a multi-tiered system of trained agents can 
be established and maintained. Since ail ACDs continu- 
ally have new products and information, for example, a 
new gift catalog or the latest airline fare wars, there is 
always a need for continual training and skills update. In 
another embodiment of the present invention, an agent 
may train themselves by reading web pages describing 
a product or procedure and can then check off a box on 
a screen on their computer to indicate they feel the 
material has been completed and understood. In this 
manner, they can discuss when to add the skill to their 
own resume. 

[0026] In yet another embodiment of the present 
invention, the training content can also be pushed over 
a wide area network, for example, the internet, to tele- 
commuters. Telecommuters often need training in new 
topics and have no convenient way to receive it. Since 
telecommuting often includes both voice and data 
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access, it is an ideal application for the present inven- 
tion. In addition, this application would also take advan- 
tage of a telecommuter's idle time. 

Claims 5 

1. A method for providing automatic call distribution 
and training, comprising the steps of: 

training agents in an automatic call distribution 10 
system; 

updating skills resumes for the agents; 
monitoring queues, the queues containing 
incoming telephone calls to the automatic call 
distribution system; 15 
managing the queues, the managing using the 
monitoring and determining which of the tele- 
phone calls is routed to which of the agents; 
wherein the training is delivered in accordance 
with the managing of the queues. 20 

2. The method for providing automatic call distribution 
and training of claim 1, wherein the training utilizes 
an internet, push technology. 

25 

3. The method for providing automatic call distribution 
and training of claim 1 , wherein the agents are cat- 
egorized into agent groups, and wherein the agent 
groups are subdivided based on training levels of 
the agents and on the size of the queue. 30 

4. The method for providing automatic call distribution 
and training of claim 1, wherein thresholds are set 
for removing agents from call handling and for train- 
ing the agents after the removal. 35 

5. The method for providing automatic call distribution 
and training of claim 1, wherein completion of the 
training is automatically recorded and the skills 
resume is automatically updated. 40 

6. A method for providing automatic call distribution 
and training, comprising the steps of: 

monitoring a queue, the queue containing 45 
incoming telephone calls to an automatic call 
distribution system; 

determining needed skills based on informa- 
tion from the monitoring, the skills being asso- 
ciated with agents in the automatic call so 
distribution system; 

training the agents with the needed skills; and 
updating skills resumes for the agents after the 
training is complete. 

55 

7. The method for providing automatic call distribution 
and training of claim 6, further comprising the step 
of locating idle agents, wherein the idle agents are 



the only agents who receive the training. 

8. The method for providing automatic call distribution 
and training of claim 6, further comprising the step 
of redefining queues and agent groups based on 
completed training. 

9. The method for providing automatic call distribution 
and training of claim 6, further comprising the steps 
of: receiving manual update requests; and training 
agents based on the manual update requests. 

10. The method for providing automatic call distribution 
and training of claim 6, further comprising the steps 
of: 

postponing the training when the number of 
calls in the queue exceeds a first predeter- 
mined threshold; and 

resuming the training when the number of calls 
in the queue is reduced below a second prede- 
termined threshold. 

11. The method for providing automatic call distribution 
and training of claim 6, wherein the first predeter- 
mined threshold and the second predetermined 
threshold are different. 

12. The method for providing automatic call distribution 
and training of claim 6 t wherein the training utilizes 
Internet, push technology. 

13. A system providing automatic call distribution and 
training, comprising; 

a queue handler for processing incoming tele- 
phone calls to an automatic call distribution 
system; 

monitoring means for monitoring the queue 
activity and for monitoring agent activities, the 
agents capable of answering the incoming tele- 
phone calls; and 

contacting means for connecting the agents to 
the incoming calls and for providing training to 
the agent, wherein the agents are automati- 
cally provided with training based on the moni- 
toring of the queue activity. 

14. The system providing automatic call distribution 
and training of claim 13, wherein the monitoring 
means is a server, and wherein the contacting 
means is at least one of a telephone and a compu- 
ter. 

15. The system providing automatic call distribution 
and training of claim 13, wherein the training is only 
provided when the agents are idle. 
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16. The system providing automatic call distribution 
and training of claim 13, wherein the queue is 
stored in a PBX. 

17. The system providing automatic call distribution 5 
and training of claim 13, wherein the queues and 
agent groups are redefined based on completed 
training. 

18. The system providing automatic call distribution 10 
and training of claim 13, wherein the training is 
postponed when the number of calls in the queue 
exceeds a first predetermined threshold, and 
wherein the training is resumed when the number 

of calls in the queue is reduced below a second pre- 15 
determined threshold. 

19. The system providing automatic call distribution 
and training of claim 13, wherein the training utilizes 
Internet, push technology. 20 

20. The system providing automatic call distribution 
and training of claim 13, wherein a voice mail sys- 
tem with a call back request feature is utilized. 

25 

21. The system providing automatic call distribution 
and training of claim 13, wherein an interactive 
voice response unit is utilized. 

22. The system providing automatic call distribution 30 
and training of claim 1 3, wherein the agents are cat- 
egorized into agent groups, and wherein the agent 
groups are subdivided based on training levels of 
the agents and on the size of the queue. 
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